Release of glutamate and gamma-aminobutyric acid in the ovine fetal hippocampus: ontogeny and effect of hypoxia.
The effects of increased potassium ion concentration (50 mM) and hypoxia on the efflux of glutamate and gamma-aminobutyric acid (GABA) were studied in ovine fetal hippocampal slices using the static-pool-interface superfusion method at three selected gestational ages (85 days, 105 days, 135 days; term, about 147 days). There was no difference in spontaneous efflux of either amino acid across the three gestational ages. Potassium ion stimulated the efflux of glutamate in the hippocampus of the 85-days-old fetus only, and this efflux of glutamate was not calcium-ion dependent. Potassium ion stimulated the efflux of GABA in the ovine fetal hippocampus at days 85 and 105 only; this efflux was calcium-ion dependent. A ten-minute period of hypoxia did not enhance the efflux of either glutamate or GABA. The data indicate that both glutamate and GABA are present in the ovine fetal hippocampus, and can be released by depolarizing concentrations of potassium ion in the immature fetus. The lack of potassium ion-evoked efflux of glutamate and GABA in the mature fetal hippocampus may reflect a toxic response to this stimulus. The lack of calcium ion regulation of glutamate efflux compared with GABA efflux indicates either a difference in maturation of glutamatergic synaptic mechanisms compared with GABAergic mechanisms, or is indicative of glial release of glutamate. Prolonged, severe hypoxia (greater than 10 min) may be required to evoke efflux of glutamate in the developing fetal hippocampus.